The fact that several countries are now facing various problems produced by landscapes constructed during the modern period [e.g. industrial revolution], currently in complete physical and functional decadency, contributed to enlarge the negative public perception about these spaces. However, this perception associated with the need to protect the environment has been in the last decades the catalyst to the redevelopment and renaissance of these landscapes. Often in advantageous locations near city centres, situated along waterways, supported by existing infrastructure, and adjacent to residential communities, these landscapes are environmentally impaired assets that need to be returned to productive uses, and reintegrated into the surrounding community.
Introduction
The history of the contemporaneous city was influenced by the accumulation of different visions, different urban models and mainly by significant changes in consumption and production patterns. The end of the twentieth century has brought a break in the industrial sector and with it an accelerating obsolescence of several industrial landscapes [34] . The entire industrialized world is experiencing similar effects of the restructuring of the global economy, the automation of production processes, and the relocation of industry to areas characterized by low production costs [22] . This "globalisation" of industry had a profound effect on industrial areas all over the world, contributing to the appearance of several derelict and underused post-industrial landscapes [3] that contribute to reduce the development potential and the quality of life [19] . The fact that these landscapes became economically disadvantaged, environmentally degraded and socially distressed through industrial contamination [12] turned clear that reclamation projects should enable the redefinition of these landscapes through community-based, interdisciplinary action that integrates multifunctional longer-term solutions based on cultural, social, economical and ecological objectives. As quoted by Loures and Panagopoulos [26] these landscapes, when reintegrated into urban context, represent a valuable resource to society [26] , however, to achieve this objective, new approaches and methodologies are needed.
This paper presents an approach based in the case study research method which as been defended and applied by several authors [1, 15, 16, 41] in different branches of knowledge "including medicine, law, engineering, business, planning, and architecture" [16] . This approach and the way it is applied in this paper may be empirically described as the research and analysis of several successful post-industrial landscape reclamation design approaches, in order to build a set of design principles that might inform and serve as a basis to the redevelopment of landscapes similar to the ones that were analysed. The methodology applied is connected with the "inverted" application of a process named translational research. This process is the one used to bring theoric research discoveries into practice. The inverted application of this process, proposed in this paper means that the practical achievements in design will be brought into theoretic research informing the creation of a methodology which might be applied in similar case studies increasing the quality of design. deindustrialization, industrial relocation and economic (re)conversion has had a profound effect on traditional industrial areas all over the world and produced a vast array of obsolete industrial facilities and the various impacts, which are generated from them [25] . The formal products of the modernist movement have become obsolete, forcing this generation to decide on the disposition of the last generation's industrial environment [25] .
In recent years, several researchers have contributed to evaluating, documenting and developing remnants of the industrial society [6] , in order to emphasise the necessity of taking post-industrial landscapes into consideration in the planning of the city, considering industrial heritage as a resource and as an integral part of collective identity. The classification of the landscape as industrial implied a qualitative perception in which territory and industrial infrastructures were analyzed from a functional, cultural and historic perspective [37] . In this sense, and according to Borsi [7] , the industrial landscape may be defined as "the landscape resultant from a thoughtful and systematic activity of man in the natural or agricultural landscape with the aim of developing industrial activities". This definition enabled the recognition of an entire landscape as a single "element", as opposed to simply recognizing a building, or a group of buildings of an industrial site, allowing the expansion of the conception of industrial preservation to accommodate "recognized patterns of activity in time and place" [29] . The concept of industrial landscape is, in this sense, used to describe and classify the "remnant" materials of the industrial culture in order to attribute them a new meaning [20, 21] , with the objective of creating a theoretical basis and a practical methodology both for the study and for the intervention in these landscapes, to adapt them to new production systems and new cultural uses.
Why should cultural [industrial] heritage be reclaimed and protected?
According to Lefebvre [23] "The city precedes the industrialization", and before the city, "…there was the settlement, the shrine, the village; Before the village, the camping site, the shelter, the cave…" [30] and all these structures are now an integral part of our urban heritage. From rural to urban, and now to industrial, the concept of heritage is currently larger than ever. This enlargement is not only thematic; it is also spatial, once its scope changed from the protection of a single monument to the protection of a whole landscape, or even a whole city [31] . Historic areas are progressively coming under threat of new development [36] . The impact of new construction is noticed not only at nationally important sites, but also in local areas, where small changes can be very significant, diminishing landscape character and local distinctiveness. Therefore, new frameworks and strategies are needed to reclaim, protect and highlight our cultural heritage. The concept of cultural heritage has clearly meant different things to different groups of scholars and the public interested in reclaiming traditionsand landscapes -presented as part of shared, remembered pasts [9] . For this reason, the history behind the birth and development of a city (which the post industrial landscape is an integral part) should be traced and features revealed in order to retain, amend and transform implicit values. This analysis of society and this understanding of an area lead to a social perception of the kind of place people wish to live in, and to the realisation that the whole city is our 'heritage' [14, 35] , regardless of whether it is large, small, historic, industrial, old or new. Cultural landscapes give us a sense of place and reveal our relationship with the land over time [8, 13, 38, 39] . They are special places that contain aspects of our origin and development through their forms, features, and history of use [4, 18] . However, the structures of planning and conservation have exercised a powerful influence on the direction and subject matter of heritage, encouraging a definition of resources heavily dependent on landscape features and defining values according to particular criteria. Typically, conservation was introduced as a component of the larger agenda of land-use planning, and this context has served to shape the development of ideas about what heritage could and should be.
Post-industrial landscapes -places for redevelopment
In a period when the rehabilitation and regeneration of derelict industrial landscapes is increasingly recognised as a proficient tool for urban redevelopment, thus synthesising cultural values with economic opportunities, industry, the source of every evil and every good, has became the true protagonist in the transformation of the city [33] . Nonetheless, it is very usual to find older buildings, characteristic of the industrial civilization, simply abandoned, surviving alongside with recent development areas. To fight this urban and cultural problem, there is a primary basic assumption that should be followed: in order not to "lose this heritage", it is necessary to consider, first, the reasons behind the development of certain industrial landscape, second, the relation of that landscape with its surroundings and, third, its meanings to citizens.
Changes accompanying urban growth often involve the destruction of characteristic built and natural elements, eradicating the physical expression of former indigenous ways of life that are a very important part of people's culture [40] . This fact was particularly evident after the World War II, when industrial landscapes, predominantly in industrialized countries, faced deep transformations that in several cases contributed to its dereliction and to the disappearance of numerous industrial values, commonly known as industrial heritage. This phenomenon, enlarged in the last decades by agglutinated fluxes of urban growth and urban sprawl and by the decline, abandonment and relocation of industrial activity, faced industrial landscape reclamation professionals with a huge dilemma: how to reclaim and develop those derelict landscapes without destroying the architectural and urban heritage? The answer is not simple, and proving it is the high price that many cities have paid for modernisation and development in the name of progress. The expansion of this process, associated with the demolition of numerous industrial buildings, contributed to the elimination of several social, historical and cultural values www.witpress.com, ISSN 1743-3541 (on-line) created by the industrial society, with high technical and architectonic interest [24] . Because of the problems generated by early urban rehabilitation efforts of some post-industrial buildings, responsible authorities have been led to pay greater attention to social and cultural dimensions and to making it a priority in their policies. For this reason, protection of the socio-cultural environment and involvement of inhabitants in the process of urban rehabilitation have gradually been recognised as crucial requirements for its success. However, and even if it is more then ever recognized by landscape architects and other planning professionals that these landscapes need to be protected it is still not clear how to protect them and which frameworks and methodologies should be used? [24] As quoted by Loures [24] the answer to these questions is relatively complex, because, although there are several possible answers to this question; each one includes generally numerous restrictions enabled by the search for profit maximization by private and public sectors. Even if it is recognized that the environmental, economic and social dimensions of the rehabilitation process cannot be dissociated from the heritage dimension, and that the cultural heritage has become a key factor in improving people's surroundings, addressing issues of social cohesion and encouraging economic development, little has been done in order to rehabilitate the industrial buildings and its surrounding landscapes which catalyse years ago the growth and development of the urban settlement [24] .
Unlike explanations that tend to become dominant, the reclamation of industrial landscapes is not just a type of insurance against forgetfulness [25] . It is an instrument of social legitimation [10, 11] and a strategy to reclaim and valorise a post-industrial site in order to turn it into a multifunctional landscape [5, 17, 32] .
The case study approach
All over the world several critics have analysed post-industrial reclamation projects. However, these analysis are generally realized when the project is already implement (in situ). Analysing a post-industrial landscape reclamation project during the design phase is a completely different task. Understanding that and the need to create better design proposals, this paper presents a group of design principles that informed the creation of specific methodologies applied by several design professionals in post-industrial landscape reclamation projects.
Following the application of the case study approach, several international post-industrial reclamation projects were analysed and the design principles they used highlighted. This particular research aimed not only to address projects with different design typologies but also with different design programs. In order to reduce cultural biases, we tried to select projects from several geographic locations, enabling the creation of a set of principles that was not site specific. According to the idea presented by Loures et al. [27] , which suggests that design strategies for post-industrial landscape reclamation may focus different landscape characters, we attempted to select case studies that focused on these different characters (Environmental & Aesthetic; Socio-Economic; and Historic & Cultural). The set of design principles that will be presented was based in the analysis of the design principles used in the following projects:
- Although there are several other successful post-industrial landscape reclamation projects, we considered these ones to be representative of thoughtful approaches towards sustainable development. The presented division does not mean that the projects focused exclusively those specific landscape characters. It represents just the character that was considered to be more evident in the proposed design principles. Given that, the design principles adapted from the analysis of the presented case studies are: -Promote Compatibility -Foment synergies and mitigate conflicts among existing and proposed functions and uses.
-Design for Adaptability and Diversity -promote adaptability through development that can respond to changing social, technological and economic conditions and diversity and choose through a mix of compatible developments and use what works together to create viable places that respond to local needs. -Protect Character and Context -ensure that development responds to both site and context to create its own character and identity, reinforcing the sense of place and local distinctiveness, identifying key issues in landscape development. -Promote Compactness -use land more efficiently to reduce environmental impacts and development costs; to reuse previously developed sites or unused buildings and to ensure more compact development that enhances accessibility, affordability, conviviality and a sense of place. -Promote Renewable Energies and Resource Efficiency -design should maximise the use of renewable energies, minimising environmental demands. -Design Resilient Landscapes -promote a design that enables conservation and enhance variation within the landscape, emphasising landscape capacity to recover from adverse situations -Continuity and Ease of Movement -promote the continuity of multifunctional spaces, encouraging the utilization of reclaimed spaces and promoting accessibility and local permeability.
-Design Walkable Environments -design should create places that connect with each other and are easy to move through, putting people before traffic and integrating land uses and transportation systems.
www.witpress.com, ISSN 1743-3541 (on-line) -Strengthen the Genius Loci -promote and develop the spirit of the place in the landscape by responding to and reinforcing locally distinctive social historical and cultural patterns.
-Control the Investment -design should promote affordable and economically viable solutions, easy to manage and maintain, ensuring long term sustainability.
-Improve the Existing -the qualities of existing urban places should be highlighted, encouraging a distinctive response that arises from and complements it's setting.
-Design for Change -design should be flexible enough to respond to future changes in use, lifestyle and demography.
-Enhance Legibility -promote legibility through redevelopment that provides recognisable ways, intersections and landmarks to help people find their way around and through relevant vistas, well massed with a clear hierarchy of building scale and spaces.
-Create Value -stigmatised ideas about a landscape may be changed and problems may be transformed into opportunities throughout a design that promotes a shift in public perception.
-Promote Multifunctionality and Diversity -ensure that design creates places that have variety and choice through a mixture of different uses, functions and activities.
-Create Connections -places need to be accessible from several locations and be integrated physically and visually with their surroundings.
-Protect the Industrial Heritage -ensure that all redevelopment of industrial buildings and spaces is of a human scale, well detailed and landscaped and uses quality, durable materials appropriate to the locale, maintaining building's identity.
-Emphasise Landmarks -Landmarks such as distinctive buildings, particularly those significant to society should be emphasised and protected.
-Work with and not against the Landscape -design should seek a balance between the natural and man made environment and utilise each site's intrinsic resources.
-Convert Spaces and Reveal the History of the Place -design should promote the retention of older buildings and open spaces of quality and the creation of thoughtful connections between them and new development areas. -Create Places for People -For places to be well-used and well-loved, they must be safe, comfortable, varied and attractive. They also need to be distinctive, and offer variety, choice and fun. Vibrant places offer opportunities for meeting people; playing in the street and watching the world go by. -Promote Dynamic Context -dynamic designs are inherently flexible and capable to ensure that future changes can be accommodated -master plans and frameworks that enable adaptation over time are essential. -Foment Public Participation -with development partners and local planning authority make explicit provision for public participation to ensure that the community can play a role in shaping (re-)development proposals, take ownership of agreed development frameworks and build capacity for sustainable community regeneration.
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Final considerations
In a demanding society as the one we live in today, post-industrial landscape reclamation projects should not only respect biological diversity, minimize resource dilapidation, preserve the water and nutrients cycles and maintain the quality of the habitats, but also reinforce landscape character taking into consideration the spirit of the place, integrate the pre-industrial existence in the new landscape, and promote the creation of multifunctional resilient landscapes, capable to incorporate change and enhance life's quality. The reclamation projects of derelict industrial areas studied on the present article follow design principles that promote sustainability, reduce negative environmental impacts, and foment economic prosperity, social inclusion and a better quality of life. For this reason it should be emphasized that the interlocking relationship between design and management is a particularly important feature of any design process [28] . Furthermore it is extremely important that new redevelopments in postindustrial landscapes help people to realise that reclaim, restore and give new uses to industrial landscape are indispensable actions to maintain landscape sustainability.
To conclude it is relevant to notice that the application of the design principles, presented in this article, in the reclamation of post-industrial landscapes represents just a planning and design possibility that may contribute to increase the sustainability of the design. Several other planning options may be proposed. Moreover, one should notice that the application of these principles is not a sine qua non equation to the success of any project. Site and context research, analysis and synthesis must be performed, once "no size fits all".
